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Photoinduced solid state phase transitic

Out of equilibrium and multi-scale process in solids
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PHOTOINDUCED PHASE TRANSITION IN CT MOLECULAR SYS
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> Highly cooperative : few 100 molecules / photon

> very fast : few 100 ps

> Highly non-linear : threshold behavior and hv dependence

pump



STRUCTURAL STUDY OF THE PHOTO-INDUCED
N-I TRANSITION: TTF-CA
pump -Xray probe experiment ID09 ESRF

Ist monochromatic experiment
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PHOTO-INDUCED STRUCTURAL ORDER
Complete data collection : scattered intensity in the reciprocal space.
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Crystal structure with 100 ps time resolution: ‘

refinement of homogeneous state

At= -2 ns At= +1 ns

coexistence of N, and I;
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- intermediate disordered state ?
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100 fs-1 ps 100 ps
photoinduced cooperative molecular 3D ordering
switching along the chain : of ionic dimers

1D process

1D local order exist at the very first step : correlation/diffuse scattering???

C. Siders and A. Cavalleri, Science 300 (2003)



Importance of the time resolution

Ex : signal dependence
with the size of the excitations
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DEVELOPMENT OF PICOSECONDE DIFFRACTION MEASUREMENTS:

KEK Photon Factory Advanced Ring : S. Koshihara and S. Adachi

SOLEIL Cristal Beamline (50 ps) : S. Ravy, E. Collet, H. Cailleau
in collaboration with M. Wulff



CONCLUSIONS AND PERSPECTIVES

- X-ray diffraction :
photo-induced structural change: intra and inter-molecular reorganization

- Materials :
physical properties driven by light

- X-ray source :
development of new sources and beamlines

DREAMS

- Beyond the average structure
diffuse scattering associated with the local Excitons (1st step) : flux

- Beyond atomic resolution
towards electronic resolution : stability

- Towards the early events
coherent domino effect : time resolution



xample : photoinduced spin transition -
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Nucleation of domains mechanism
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